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High Capacity Cable Bus
Updates Plant’s Primary Power

This electrical modermization project includes
installation of multiple runs of cable bus, pulling of
15kV cables, terminations,

and switchgear.

Robert J. Lawrie, Senior Editor

cable bus, each consisting of nime 750kcmul,
15kV, shielded cables; new disconnects for
each of three 25/M40MVA, dual-secondary
transformers; and three new 30004, 7.2k V-
rated switchgear line-ups in the main mo
tor room.

Design teamwork

During early stages of the project, a design
team was formed, consisung of engineers
from U.5. Steel; R.T. Parterson, an engi-
neering firm in Pirtsburgh; and Chapman
Corp., a multi-discipline contractor head-
quartered in Washingron, Pa. After com
prehensive engineering and cost studies,
the team added several other vital factors
o the design. These included Aexibility for
planned changes, ease of rroubleshooting
and maintenance, and practical costs,

A recurring source of trouble was a
large run of 2000A busway that extended
from the ourdoor substation transform
ers, through an 800 fr underground and
underfloor tunnel, to an existng switch
gear lineup. Dampness in the outdoor tun-
nel, as well as heat and other contami
nants inside caused problems at busway
section connections, where tape-type in
sulanon had aged. This insulation had de-
teriorated and no longer insulated and sup-
ported the busbar properly. Also the
existing switchgear was old and many cir-

igh reliability of power was the primary
concern during design and installation
of a new 6.9kV distribution system at the U.S. Steel
[rvin Plant near Pittsburgh, Pa. The major portion

= of the work was the installation of six long runs of

cuit breakers and fused switches were wom
out and needed almost constant mainte
nance and repair.

The design team agreed that the best
way to meet design objectives was to use
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A Photo 2. Dl ruens
cabile fnis are stacked as they leave a
disconnect vault out-of-sight at right,
Vern Fordice is :'J-‘L‘e'k-'”.l,' ,l'i'f af cable
suprpart block. Steel suppaort system for
cable bues is assembled first; then the
bottam 12-ft cable bus sections are
installed: then, support blocks are
positioned. Next, cables are pulled and
set i place on the blocks, and the next
level of support blocks are installed. This
is repeated wuntil the ventilated top cover
of the system is in place. In background,
bottom section turns to rige up the steel
tower to the roof.

of bottont section i it

only the highest value components. For
the 6.9kV teeder, they selected cable bus.
(See Article 365 of the NEC.) This feeder
consists of 54 separate 15kV shielded cables
within the cable bus system. The main ad-

A Photo 1. Tiwo vacum circuit breakers,
installed m an outdoor enclosure in the
substation yard are inspected by Bruce
Barr, project superintendent, Chapman
Corp. Each breaker, rated 2000A, serves
as a secondary disconnect for each
transformer secondary windmg.,

& Photo 3. View from above shows
stacking of dual-bottom cable bus
sections. At left, sections enter supports
to vertical tower. Electrician bas imstalled
second layer of three conductors of mine
to be mstalled i the cable bus. He is
wsing a ratchet wrench to bolt the maple
suprport block mto place.
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A Photo 9. Vertical cable bus tray is used
e vede clearance for
The tray
6 i, deep. Conduictors

12-in, cable bus at ap-

il ar Fowar 1o r.l_r:

movement of large bridge crane.

15 36 i, wide X
revert to the 12
propriate level and continue to under
flowcr or to top of 7.2k V-rated stitch

gear. The

catle bus muinimizes mductive reactance

rarrangement of cables m the

wbich is weby this configuration is pre

ferred.

A Photo 7. Pulling wanch mosmied sev-
eral feet bevond end of last roof-mounted
pullbox provides the power to pull the
cable from the grosmd-located reel. Pull-
ing rope, which is
vertical rollers mounted on steel in fore-

W i, deg, travels over

ground and sheave near winch,

A Photo 10. Alan Patton, electrical engi
neer for Chy ipran Lorp, mspects o able
st Defore if enters trench
7.2k V-rated switchgear
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A Photo 8. Typical pullbox s abont §
4 x 4-ft. Cable bus conductors enter at
right throwgh an envir -a::'-'a'rr’ .lu' seal;
then electricums carefully feed cable
dowem to teams of electricians at 1
levels m the motor room. The nime con-
ductors are arranged i a parallel ar-
rangement o enter a tical
cable bus tray pomg down to the motar
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bus comnects to the box and contimies

dowm to the vertical cable bus trav,

ables extending up from

A Photo 11.

trench at switchgear terminate at the

mrain 3O00A bus, Termumations are bemyg
Jl].;:f:']rlr' wth beat-shrink termination
dowehle-haole, ¢ O frer
ik ”.'Ir'fl;"-}l'l w corpnectors, I II“'.I' i .II!'J{.':'.'

brard from each «

kits and long-barrel,

omductor has not yet

been conmected together and grounded

to grownding bus in the switchpear.

A Photo 12. New 7.2k V-rated,
stittchgear m center of motor roont is
e he ang mstalled
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vantage is that cach cable runs continu- Cablepulling
ously for over 800 ft without interruption ey @

from the transformer disconnect to the 7 2kV-rated, I000A

switchgear. Also, these runs are outside switchgear and b hypico ia’ ﬂ
i

and easily accessible so that any change of PRICHON LTS P

Ivpical for 3]

direction during construction or later dur- 1
ing alterations can be casily made. The :_l]
cable bus also has the capability to with- L

stand heat, weather, and contaminanon.

Ithasa very high open-air ampacity and is -Irl; g ) i .‘:': s
not subject to thermal expansion or con- Lerian, e b g
traction problems. b |

Continued on page 28
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A Photo 4. The 60-ft high vertical tower,
designed to support the weight of 54
T50kemud, 15kV conductors i the cable

|
bais, twas bult i three 20 ft sections that ®)
were lifted mto place with a buge 300 ton O
crane, One of three 25M40M VA trans- | ki &
formers is at left. :O I ¥
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A Hm 5. Three-stack cable bus running B4 ' I'/'--H-T'\"
along the roof area comes fram the verti- o’ S
cal towver in background. Note that the
top cable bus bas all nine cables in place. ]
Only the top cover remains to be in- - _":" : .
stalled, Just below, support blocks are in- j-:_ A
stalled m bottom sections, and the first | 38K/ 0%

cable is m process of bemg pulled mto

place. Note, behind ladder, bow stacked  Modified one-line/plan diagram shows power distribution system with major compo-
cable bus peels off vertically into pullboxes  pents arranged to correspond closely to actual lavout. Numbered arrows show angle
for descent mta plant motor room. at which photo was taken and are keyed to photos.




FLEXIBILITY

MP Husky CABL-BUS®
systems are designed to
distribute large blocks of
power more efficiently
than conventional rigid
bus bar.

CABL-BUS® features:

o Flexibility — Fully
insulated cables
accommodate minor
field tolerances.

+ Lower power loss —
CABL-BUS® uses
continuous conductors
without splicing.
+Greater efficiency —
The correct phasing
arrangement of the
parallel conductors is
verified by computer-
generated inductive
reactance calculations.

+ Lower installed
cost — No cable trans-
position is
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Continued from page 25

Orher distribution equipment includes transformer disconnects,
which are dual vacuum circuir breakers. All terminations are ol
heat-shrink design. The new 7.2kV-rated switchgear lineups have
1200A drawout power circuit breakers, and have tie circuits with
current-limiting interrupting protectors (CLIPS), which will allow
the plant to continue operation using any one of the three main
transformers.

Additional design details, cable bus installation methods, pull
ing of nearly 1000-ft cable runs, and other installation rechniques
are shown in the accompanying diagram and photos, which pro-
vide a photo tour of the project. .

4 Photo 13. Tuwo
additional 7.2k V-
rated switchgear
line-ups, located be-
low incoming con-
ductor near a wall im
the motor room,
also replace old,
worn switchgear.
Above the switch-
gear, cables in 36-in,
cable bus tray will
revert to standard
cable bus configura
tiant. The electri-
cians are mstalling
cable bus for dual
feeds to each line-up

of switchgear.

needed and

“Reprinted from EC&M, December 1994. Courtesy
of Intertec Publishing Corp., Overland Park, KS
66212. All Rights Reserved.”

installation
costs are up
to 50% lower

than other
methods.

For a cost estimate
or MP Husky's

call: 1 (864) 234-4800
Write: ~ MP Husky
PO Box 16749
Greenville,

complete CABL-BUS" catalog,
ax: 1 (864) 234-4822
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